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Specification 



1 . Title of the invention 

Swing Arm of Two-Wheeled Vehicle 

2 . Claim 

A swing arm of a two-wheeled vehicle, characterized by the 
fact that vibration suppression members such as rubber or sponge 
in contact with the inner surfaces of hollow pipe members 
constituting a swing arm are inserted into said members. 

3 . Detailed explanation of the invention 
(Industrial application field) 

The present invention pertains to a structure of a swing 
arm of a two-wheeled vehicle'. In particular, the present 
invention pertains to a structure of a swing arm of a two- 
wheeled vehicle that can prevent the generation of sounds by 
suppressing the resonance due to engine vibration, etc. 
(Prior art) 

^ Numbers in the margin indicate pagination in the foreign 
text . 
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In an automatic two-wheel swing arm, a swing arm is 
generally used as a rear wheel suspension system. 

The swing arm is fixed in a freely shaking way to a car 
body frame by a front end pivot part, and a cushion unit for 
carrying a load is connected between its rear part of 
intermediate part and the car body frame, so that a rear wheel 
installed at the rear end is supported. /2 

For the swing arm of such a two-wheeled vehicle, along with 
the recent improvement of the vehicle performances, lightness 
and high rigidity have been in demand. 

For this reason, hollow members constituting the swing arm 
are made of a light alloy such as aluminum alloy, and angular 
pipes with a thin structure whose cross section shape is a 
large-scale angular shape have tended to be used. 

As a well-known reference showing such a swing arm, 
Japanese Kokoku Patent No. Sho 58 [1983] -19372 can be mentioned. 
(Technical problems to be solved by the invention) 

However, in the swing arm of the automatic two-wheeled 
vehicle, along wit the scale increase and the thickness of the 
above-mentioned angular cross section shape of the hollow 
members constituting the swing arm, a resonance phenomenon is 
generated in the angular pipe members by engine vibration, 
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driving chain vibration, etc., so that a resonant sound is 

sometimes generated. 

(Means to solve the problems) 

The present invention considers the problems of the above- 
mentioned prior art, and its purpose is to provide a /3 
lightweight high-rigidity swing arm that can suppress the 
resonance phenomenon due to engine vibration, etc., of the wall 
surfaces of thin hollow constitutional members and can eliminate 
the generation of a resonant sound. 

In order to achieve the above-mentioned purpose, in the 
present invention, vibration suppression members such as rubber 
or sponge in contact with the inner surfaces of hollow pipe 
members constituting a swing arm are inserted into said members. 
(Application examples) 

Next, referring to the figures, the present invention is 
explained in detail. 

Figure 1 is a dissembled oblique view showing the swing arm 
of a two-wheeled vehicle of an application example of the 
present invention. 

In Figure 1, a swing arm 10 has a constitution in which 
left and right main pipes 12 and 13 are fixed to a pivot pipe 11 
being fixed to a car body frame (not shown in the figure) by 
welding, etc., and the middle part of the left and right main 
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pipes 12 and 13 is connected by a reinforcing connection member 
14 . 

At the rear ends of the left and right main pipes 12 and 
13, axle fixing holes 15 and 16 for installing a rear axle (not 
shown in the figure) is formed, and each axle fixing hole 15 and 
16 is formed as a long hole in consideration of the adjustment/4 
margin of a chain for driving the rear wheel . 

The main pipes 12 and 13 shown in the figure are rear end 
release types, and they are closed by fixing lid members 21 and 
22 in which chain tugs 19 and 20 are engaged with rear end 
openings 17 and 18. 

Then, vibration suppression members 24 and 2 5 such as 
rubber and sponge with a cross section shape in contact with the 
inner surface of the pipe members are inserted into the hollow 
pipe members (main pipes) 12 and 13 constituting the swing arm 
10 . 

In other words, the vibration suppression members 24 and 2 5 
are inserted into the rear end release type main pipes 12 and 13 
from the rear end openings 17 and 18, and the lid members 21 and 
22 with the above-mentioned chain tugs 19 and 20 are fixed to 
the rear end opening parts 17 and 18, so that the swing arm 10 
is assembled. 
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Figure 2 is a cross section along the face II -II of Figure 
1 in a state in which the above-mentioned vibration suppression 
member 24 or 25 is inserted into the main pipe 12 or 13 of 
Figure 1. 

The above-mentioned main pipes 12 and 13, as shown in /5 
Figure 2, are angular pipes, and for example, they are 
constituted in a thin, large-scale, angular cross section shape 
with a thickness of about 2 mm and about 75 mm in length x 30 mm 
in width. 

Also, each angular pipe 12 and 13 is a light alloy pipe 
such as aluminum alloy, and for example, they can be formed by 
extruding an aluminum material . 

The above-mentioned vibration suppression members 24 and 25 
have a H type cross section in the example shown in the figure, 
are inserted into internal spaces of the above-mentioned main 
members 12 and 13, and pressed in a face contact state against 
their inner wall surfaces. 

The vibration suppression members 24 and 25 of Figure 2 
have a H type shape with a thickness of about 5 mm, and when 
they are formed of rubber, the hardness can be selected to about 
60°, for instance. 

Also, in consideration of the workability of the insertion 
into the main pipes 12 and 13, the above-mentioned vibration 
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suppression members 24 and 25 are preferably tapered so that the 
cross sections of the tips may be slightly fined. 

According to the application example explained above, since 
the vibration suppression members 24 and 25 made of rubber and 
sponge are pressed into the hollow pipe members such as main /6 
pipes 12 and 13 constituting the swing arm 10 and assembled by 
closely attaching them to their inner wall surfaces, the 
resonance of the pipe members due to the vibration of engine, 
driving chain, etc., can be effectively suppressed, and the 
generation of noises can be reduced. 

Also, since the vibration suppression members 24 and 2 5 are 
internally inserted, the noise generation can be reduced while 
maintaining the appearance as it is. 

Furthermore, since the vibration suppression members 24 and 
25 made of rubber, etc., can be inserted into the hollow pipes 
12 and 13, they can be very easily inserted by spreading oils, 
and a simple insertion can be made possible without requiring 
jigs. 

Also, a method for reducing vibration noise by solidifying 
a plastic foaming body in hollow frame members by an injection 
foaming and filling a core material into them in the car body 
frames of a two-wheeled vehicle is proposed in Japanese Kokai 
Patent Application No. Sho 62 [1987] -77292 , etc., however in this 
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injection foaming method, a special machine is required, and a 
very long time is required for foaming and solidifying. On /7 
the contrary, in the present invention, only the process that 
inserts the vibration suppression members 24 and 25 and installs 
the lids 21 and 22 can be applied, and no labor is required. 

Figure 3 shows another cross section shape of the above- 
mentioned vibration suppression members 24 and 25. 

In the cross section shape of the vibration member 24 (25) 
of Figure 3, compared with that of Figure 2, bent parts UL, UR, 
LL, and LR are installed from the top and bottom and the left 
and right to increase the contact area with the inner surface of 
the hollow member 12 (13) . Thus, since the vibration 

suppression moment are closely attached to almost the entire 
surface of the inner surface of the hollow pipe 12 (13) , leaving 
notches in the central parts of the top and bottom, the 
vibration suppression effect can be increased without damaging 
the workability during the insertion into the hollow pipe 12 
(13). 

Also, as shown in Figures 2 and 3, in case the connecting 
part C is one piece, if the press contact force (adhesive force) 
to the inner surfaces of the pipes is insufficient, two pieces 
of connecting parts C as shown by an alternative long and two 
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short dashes line in Figure 3 are installed or three pieces or 
more are installed to be able to raise the press contact force. 

Furthermore, since the cross section shape of the /8 
vibration suppression members 24 and 25 is not limited to the 
shape shown in the figure but can be freely selected, sometimes, 
a solid cross section for filling the hollow pipes 12 and 13 
without a gap can also be adopted. 

Furthermore, as the material of the vibration suppression 
members 24 and 25, various materials can be used as long as they 
have a vibration suppression effect (including a sound 
absorption effect) , and the material can be selected from a wide 
range, such as rubber-shaped elastic body, viscoelastic body, 
sponge, or plastic foaming body. 

Also, in applying the present invention, the vibration 
suppression members are preferably inserted in a range as large 
as possible in the hollow pipes constituting the swing arm 10, 
however in accordance with the resonance pattern, various 
distributions such as insertion of only one side of the left and 
right or a partial mounting can be adopted. 

Figure 4 is a graph showing a frequency distribution of a 
vibration acceleration level (dB) measured for the case where 
the vibration members are inserted using the swing arm of an 
automatic two-wheeled vehicle by the present invention 
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(application example) and the case where no vibration 
suppression member is inserted (conventional product) . /9 

In Figure 4, the dotted line X shows the measurement 
results of the conventional structure, and the solid line Y 
shows the measurement results of the application example of the 
present invention. 

Also, in the test, the central part of the swing arm was 
measured at the number of engine rotation of 4,250 rpm under a 
fixed total load. 

Also, the abscissa indicates the 1/3 -octave center 
frequency (Hz) , and the ordinate indicates the vibration 
acceleration level (dB) 

As also seen from the test results of Figure 4, it was 
confirmed that the vibration acceleration of the swing arm of 
the automatic two-wheeled vehicle could be effectively reduced 
by applying the present invention and noises could be reduced. 
(Effects of the invention) 

As seen from the above explanation, according to the swing 
arm of a two-wheeled vehicle of the present invention, since the 
vibration suppression members such as rubber and sponge in 
contact with the inner surfaces of the hollow pipe members 
constituting the swing arm are inserted into said members, the 
swing arm of the two-wheeled vehicle in which the vibration 



noise level can be effectively reduced by presenting the 
resonance due to engine vibration, etc., while maintaining /lO 
the appearance as it is can be obtained. 

4. Brief description of the figures 

figure 1 is a disassembled oblique view showing the swing 
arm of a two-wheeled vehicle of an application example of the 
present invention. Figure 2 is a cross section along the face 
II-II of Figure 1. Figure 3 is a cross section corresponding to 
Figure 2 showing another application example of the present 
invention. Figure 4 is a graph showing the measurement results 
of the frequency characteristic at the vibration acceleration 
level of the swing arm of the present invention and a swing arm 
of a prior art. 
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Figure 1 : 

10 Swing arm 

12 Pipe member 

13 Pipe member 

24 Vibration suppression member 
2 5 Vibration suppression member 
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Figure 4 : 

1. Vibration acceleration level (dB) 

2. l/3-octave center frequency (Hz) 
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UTILITY MODEL ABSTRACT 



Publication Number: 01*106390 
Date of Publication: July 18, 1989 
Application Number: 63-001796 
Date of FLQing: January 11, 1988 

Applicant: Kawasaki Heavy Ind. Ltd. 

Title: Swing Arm for Motorcycle 
Abstract: 

Purpose: To prevent the resonant by suppressing resonance generated from 
vibration of engine or chain. 

Constitution: This swing arm is used as a rear wheel suspension system of a 
motorcycle. The swing arm consists of hollow pipe material, into which 
vibration suppressing material, such as gum, sponge or the like, is inserted. 
The vibration suppressing material is osculatgd to the inner surface of the 
pipe material. 
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